Abstract: Sex exchange among incarcerated women is not well-described in the literature. Sex exchange can lead to numerous adverse health outcomes, especially when combined with individual factors (e.g., depression and homelessness) and larger systemic inequalities. The purpose of this study was to explore factors associated with having a history of sex exchange among a sample of incarcerated women. Of 257 women surveyed in this study, 68 women (26.5%) reported a history of sex exchange. In multivariate logistic regression analysis, physical abuse history (p=.05, OR 2.20), history of two or more sexually transmitted infections (p=.01, OR 2.90), injection drug use (p=.04, OR 2.46) and crack-cocaine use (p<.01, OR 3.42) were associated with prior sex exchange. This is one of only two studies to examine factors associated with prior sex exchange among incarcerated women. Our study has important implications for corrections providers to provide more comprehensive care, directly addressing the unique needs of this population.
W omen with histories of incarceration who engage in sex exchange (i.e., the exchange of sex for money, drugs or other resources) throughout their lifetimes may be among the most underserved women in society. The position of these women in society may put them at higher than average risk of trauma and acquisition and transmission of infectious diseases such as HIV, hepatitis C (HCV), and sexually transmitted infections (STIs). However, the prevalence of prior sex exchange among incarcerated women has not been well described in the existing literature. Past research suggests that sex exchange in women is associated with drug use, [1] [2] [3] [4] [5] [6] [7] and it is well-known that women with substance use disorders are frequently incarcerated. 4, [8] [9] [10] [11] [12] Incarceration and drug use may also predispose women to sex exchange. While not all women with a history of incarceration have previously exchanged sex or have had substance use disorders, and not all women who have exchanged sex or who have had substance use disorders have a history of criminal justice involvement, there is considerable overlap in these populations. 13 Regardless of directionality, the presence of sex exchange serves as a marker of particularly high risk of structural vulnerability 14 in this population; previous research has shown that many women engage in sex exchange while in the community. 2, 3, [15] [16] [17] [18] [19] [20] [21] The illegal nature of drug use and the high prevalence of prior sex exchange among women with a history of incarceration suggest the criminal justice system as an ideal site for research and possible interventions for such women. Providers have the opportunity to interact with these women during incarceration at a time point in their lives where their basic needs are met, with less distraction and less access to drugs. For some women, incarceration may be a turning point in the trajectory of their lives. 13 To date, no study has described factors associated with a lifetime history of sex exchange among women who are currently incarcerated.
Sex exchange can lead to numerous adverse health outcomes over a woman's lifetime due to cumulative risk, either by virtue of associated injection drug use practices or due to the high-risk sexual encounters associated with such practices (e.g., large number of sexual partners [22] [23] [24] [25] ). Sexually transmitted infections (STIs), 4, 6, 16, 26 HIV, 4, 16, [26] [27] [28] and HCV 7, 16, 27 are more common in people who have been involved in sex exchange. Additionally there is significant overlap between the drug, social, and sexual networks of women who inject drugs, placing these women at multiplied risk of bloodborne infectious diseases. 8, 27 The nature of exchange sex is debated. While some scholars feel that exchange sex is coercive, either directly or by virtue of structural inequalities that have ultimately led women to the practice (such as poverty, unemployment, racism, unstable neighborhood environments, and lack of educational opportunities [29] [30] [31] ) others argue the practice can be voluntary and even empowering. 13, 32 Related to these different perspectives, terminology varies, with some using the term "commercial sex work" as opposed to "sex exchange" or "transactional sex;" in this study we use "sex exchange" because we feel this term is most encompassing, capturing women who have ever, throughout their lifetimes, used sex as a means of exchange for money or drugs. While the exact prevalence of sex exchange among incarcerated women is unknown, a study of women incarcerated in New York City jails suggested that 6.5% of incarcerated women (n=700 of the 10,828 women included in the study) were engaged in commercial sex work prior to their current incarceration; 26 however, in this study women were identified using prostitution charges alone, which are likely to miss a large proportion of the population who exchange sex. Women engaged in sex exchange may not be arrested for this behavior; therefore, arrest records may be insufficient to assess the prevalence of sex exchange among incarcerated women. National estimates of the prevalence of sex exchange among certain impoverished, inner-city communities of women with substance use disorders in major metropolitan areas vary from 3.6% to 41%. 2, 3, 7, 20, 28, 33 Existing literature in this field highlights the complex, presumably bidirectional associations between both individual factors and sex exchange, including not only incarceration, 26 The broader structural context in which sex exchange occurs is also important. 13, 34 To date, however, no study has yet evaluated the variable of lifetime history of sex exchange among incarcerated women as a clinical marker for social and structural vulnerability within the community. In this paper we explore key variables associated with a history of sex exchange among incarcerated women in order to define key personal and structural associations that might inform clinical and social interventions for these women.
Methods
Participants were recruited at the Rhode Island Department of Corrections (RI DOC) women's division between March 2009 and July 2011. According to recruitment criteria for a larger parent study designed to evaluate unplanned pregnancy among previously incarcerated women of child-bearing age (18 to 35), women entering jail in this age group were approached for recruitment. A research assistant recruited potential participants from a daily list of all women newly committed to the jail and identified herself as a non-RI DOC staff member. All women were informed that participation was voluntary and would not affect the conditions of their incarceration. Women were given a brief description of the study and then, if the woman was willing, spoken consent was obtained to screen for eligibility. Individuals who were eligible and interested in participating underwent the informed consent process in which the study was explained, questions were answered, and written consent was obtained. No remuneration was provided to any subject for participation in the study.
Inclusion and exclusion criteria. Inclusion criteria for the parent study were women: 1) aged 18-35 years old; 2) sexually active with men (defined as having vaginal-penile intercourse at least monthly in the last three non-institutionalized months); 3) with an expected post-release place of residence located within 15 miles of the research site; 4) willing to comply with study protocols, including attending all follow-up appointments and being able to provide at least one contact who might locate them; and 5) fluent in English. Exclusion criteria were: 1) inability to give informed consent; 2) pregnancy or trying to become pregnant within the next year; 3) history of hysterectomy, bilateral oophorectomy, or tubal sterilization; 4) women in a monogamous relationship for more than one year with a partner who has had a vasectomy; 5) housed in a segregated unit during their incarceration.
Defining variables.
One question was used to assess self-reported lifetime sex exchange for money or drugs, while sex for other resources was excluded from the analysis: Have you had sex [vaginal intercourse] so you could get drugs or money? History of STI, race/ ethnicity, education status, history of physical abuse, and employment status within the year preceding incarceration were variables captured via self-report. Depression severity was evaluated using the CES-D 36 , where a score of 0-9 indicated no depression, 10-14 mild depression, 15-30 moderate depression, and over 30 severe depression. Housing stability was captured using a single question regarding participants' previous living situation in the year before incarceration; if they endorsed any of the following living situations they were categorized as having unstable housing: having lived with friends, in a shelter, on the streets, or in a treatment center as a primary residence within the past year. Detailed information was also obtained regarding women's history of drug use including: 1) drug type (heroin, pain killers, crack-cocaine, cocaine, methamphetamines, benzodiazepines, barbituates, alcohol, or tobacco), 2) route of drug use (oral, nasal, smoked, non-injection (skin-popping), or injection routes), and 3) estimated length of drug use in years.
Statistical analysis. Descriptive statistics (mean and standard deviations, frequencies and percents) were generated for all variables. Sex exchange group differences were determined using analysis of variance for continuous variables. For continuous variables that violated ANOVA assumptions, a non-parametric equivalent was used to determine differences in the sex exchange groups. Differences in categorical variables by sex exchange group were examined using chi-squared analysis. Those variables significant in univariate analyses (p≤.05) were then evaluated using multivariate logistic regression analysis controlling for all other variables in the model. All analyses were performed using IBM SPSS v20.0 (IBM Corp., Armonk, NY).
Results
In total 887 women were approached and 97% were screened for eligibility from March 2009 to July 2011. Over half were not eligible for the study (n=443, 56.1%) based on exclusion criteria. Of the 346 women who were eligible for participation in the study (43.8%), 66 declined participation (19.1%), and 23 were released prior to enrollment (n=23, 6.6%). A total of 257 (74.3%) women were enrolled in the study at baseline.
The majority of the participants in our sample were White (63.8%), had less than a high school education (42.8%), and had a mean (SD) age of 25.8 (4.6) years (Table 1) . Sixty-eight (26.5%) women in our sample reported a history of ever having engaged in sex exchange.
Women reporting prior sex exchange were significantly older than those without a history of sex exchange (27.8 years vs. 25.1 years, p<.001) ( Table 2 ). Fifty percent of women who reported a history of sex exchange had a job for at least one year preceding incarceration compared to 71.4% of those not reporting sex exchange (p=.001), though the type of work was not specified (Table 2) . For women reporting a history of sex exchange, 47.6% reported an unstable living situation in the past year compared with 27.6% of those never engaged in sex exchange (Table 2 ). Race/ ethnicity was not significantly different between those women who reported a prior history of sex exchange and those who did not.
Two-hundred twenty-seven of the 257 women interviewed reported a history of ever using drugs. Sixty-six of the 68 women in the sex exchange group (97.1%) reported ever using drugs, a significant difference between the sex exchange group and those having never exchanged sex (n=161, 85.6%) (p<.001) ( Table 3) . Drug use patterns varied significantly between the women reporting prior sex exchange and those not, with significant differences in injection drug use (50.7% and 16.0% respectively, p<.001), smoked non-tetrahydrocannabinol (non-THC) drug use (76.1% vs. 27.6%, p<.001), inhaled drug use (77.6% vs. 45.9%, p<.001), and crack-cocaine use (71.6% vs. 23.8%, p<.001)( Table 1) . Women who had exchanged sex in the past had significantly longer reported length of drug use (12.4 years vs. 6.4 years, p<.001) ( 
Discussion
Despite the illegal nature of both drug use and sex exchange, this is one of the only studies to specifically evaluate the association between lifetime history of sex exchange and demographics, health, drug use patterns, and partnership type among incarcerated women. Women with a history of incarceration are often hard to reach, and are at particularly high risk for the negative downstream consequences of historical sex exchange. Our study has shown that lifetime exchange sex is common among incarcerated women (26.5% of our parent study sample), and furthermore that this particular practice is clearly a marker for overall health risk and psychologic comorbidities in such women. Understanding the causes and conditions associated with historical sex exchange is critical for medical providers to fully address the health of these women and to reduce health risk. By asking their female patients involved in the criminal justice system about sex exchange, providers can help to identify women who are more likely to have depression, prior trauma (and its consequences), substance use disorders, infectious diseases, and other medical comorbidities. Knowledge of prior sex exchange also opens a door for providers to compassionately engage female patients with a history of criminal justice involvement in honest discussion about ways for these women to protect themselves and their partners from bloodborne and sexually transmitted pathogens. Furthermore, knowledge of prior sex exchange might trigger providers to practice more compassionate, trauma-informed care by simultaneously addressing both the physical and psychological needs of these women. Past research has shown that in some U.S. communities during particular periods, injection drug use drives risk of sex exchange, 2, 17 while in other communities (such as in Baltimore and New York City) during particular periods, crack-cocaine use is a more prominent risk factor for sex exchange. 3, 5, 7, 33 In our study, both injection drug use and crack-cocaine use were significantly associated with a history of sex exchange, and women who reported a prior history of sex exchange were also significantly older than those who were not. These findings suggest that incarcerated women may represent a proportion of women at great risk in society, as many of these women have been exposed to a culmination of particularly poor life circumstances. Such women might have more severe substance use disorders and longer histories of use rendering sex exchange and subsequent incarceration more likely. These women may have no other viable method of supporting themselves and/or acquiring drugs.
In our analysis, women who reported a history of sex exchange had almost threefold greater odds of reporting a history of two or more STIs and greater than eight-fold odds of having had over 10 lifetime partners. These numbers deserve careful attention. While it may not be surprising that women involved in sex exchange have greater risk for STIs and more partners, the implications for these findings for personal and public health are important. In prior literature, the nature of some forms of sex exchange (e.g., sex without a condom) renders those involved and their sexual partners vulnerable to HIV, HCV, and STI acquisition. 1, 4, 7, 16, 26, 28 Prior work by Wagner and colleagues has outlined distinct differences between men and women who use injection drugs; women tend to have a much less distinct divide between social, sexual and drug networks. 27 For example, women who inject drugs more commonly become involved in injection drug use through a male partner 8, 27, [37] [38] [39] and frequently have a steady male partner who also injects drugs. 16 Furthermore, women who inject drugs are less likely than their male counterparts to use condoms at their last sexual episode, 16 and are more likely to have sex while intoxicated. 6, 31, 40 The risk of HIV, HCV, and STI acquisition, therefore, may be cumulative between the various high-risk networks that women are involved in, 27 particularly if the nature of sex exchange arises out of desperate circumstances. Routine HIV, HCV, and STI screening at entry into jail or prison may be an effective way to diagnose and treat these high-risk women, thereby also interrupting transmission.
The psychological well-being of incarcerated women with a history of sex exchange also requires special attention due to the elevated rates of trauma and depression in this population. Knowledge of both can be used to enhance the provision of high-quality, trauma-informed care for incarcerated women. In our study, the odds of incarcerated women who had ever engaged in sex exchange reporting a history of physical abuse was over twice that of incarcerated women with no prior history of sex exchange. Similarly, both severe depression and a history of physical trauma were significantly associated with prior sex exchange in these women. Prior literature suggests that depression and suicide are far more common among persons who inject drugs, 28 and also among those engaged in sex exchange. 4, 41 Providers may have multiple opportunities to address these psychological issues among incarcerated women, if they are aware of them, both during incarceration and also after release. While the temporality and direction of the associations between sex exchange, depression, and physical abuse are unknown, these associations are nonetheless important considerations to the provision of care for incarcerated women.
In our study, incarcerated women who exchanged sex were slightly older and had used drugs significantly longer than their counterparts, although the difference in median age was only three years. It is difficult to make any general conclusions about this variable based on our data. While older age has been associated with sex exchange in past studies, 4, 42 others have shown no correlation between age and sex exchange, 2, 30 and still others have shown that younger age was an independent risk factor for sex exchange in their female study population. 15, 26, 43 Interestingly, educational status and race/ ethnicity were not significantly associated with sex exchange in our study population, which is in direct contrast to previous studies. 6, 19, 20, 27 The majority of our study population was White (66%), which may account for the lack of significance in this variable. Educational status was relatively evenly distributed throughout the spectrum (less than high school 42.8%, high school 16%, and beyond high school 41.2%), which might explain the lack of significance here, and interestingly was not a key variable in this study. Regardless, 48.5% of women engaged in sex exchange reported having less than a high school education, which is still a rather sobering figure and lends credence to ongoing efforts within correctional facilities to improve education among incarcerated individuals through Adult Basic Education (ABE) programs and job skills training programs.
Limitations. Our study has several limitations. The observational cross-sectional design to this study renders our data subject to issues common to self-reported data, including recall bias and social desirability bias. The nature of sex exchange was not further delineated in this study (except for knowledge that all women reported that sex was exchanged for drugs or money), so we are not able to comment as to whether sex was considered a profession for some of these women, or to what degree poverty, addiction, and conditions of desperation might have influenced this practice. Similarly, sex for food, housing, or other material goods was not assessed in this study. The mechanism of recruitment in this study may have also led to some recruitment bias, as those in segregation or non-English speaking were not included in the study based on inclusion criterion and resource limitations. However, this portion of the correctional facility population is relatively small. In addition, that age was limited to 35 years may also influence results, as older women engaged in sex exchange were eliminated from the sample. The cross-sectional nature of the design also does not allow for evaluation of temporal relationships that might assist in determining cause and effect among constructs. Although our outcomes are tied to client-level data, clearly, future studies may wish to evaluate and intervene at the institutional level, including community interventions targeting education and job opportunities that may impact engaging in sex exchange. Notably, this study was limited to women, and future work should evaluate men engaged in sex exchange either providing or receiving sex for resources.
However, in spite of these limitations, a major strength of this paper is the large sample size and rigorous analyses. Furthermore, this study examines a particularly hard to reach and uniquely underserved population-incarcerated women with histories of sex exchange. A total of 68 women reported prior sex exchange, allowing for detection of significant associations between sex exchange over a lifetime and various associated risk factors in a difficult to study population.
Conclusion. Correctional providers can potentially play an important role in the health and lives of incarcerated women by asking about a history of sex exchange. By doing so, providers can identify key risk factors such as untreated depression, psy-chological trauma or safety concerns, joblessness, or homelessness. This knowledge enables providers, in conjunction with intensive case management and social service support, to provide more compassionate, trauma-informed care that directly addresses the unique physical and psychological needs of this population.
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